Summary.Routine washing, cleaning, repairing, maintenance of cars, bikes, scooters and disposal of waste of all kinds are carried out in automobile workshops are common observations in Aligarh. Considering the likelihood of existence of biosurfactant producing organisms at hydrocarbon contaminated site, a large number of soil samples were collected and isolation was carried out. A total of ten bacterial strains ALIG (01-10) were isolated out of which only isolate АLIG01 grown on GSP agar, Maconkey agar as well as on Pseudomonas agar plates which indicated suspected Pseudomonas spp. and exhibits positive biosurfactant activity through penetration assay, oil spreading technique, beta hemolytic activity and ЕI24 (96%), positive blue plate agar plate (> 2сm), qualatitative analysis, tolerance against hydrocarbon m-xylene, and microplate assay. This isolate АLIG01 is a valuable source to investigate further for future agriculture plant pathology and industrial applications.
Introduction
Now a-days automobile reparing workshops are creating many different types of hazardous wastes generated during regular services (motarbikes/scooters/cars/lorry/truck) which predominantly include used waste oil and fluids [2] . Such wastes are routinely disposed within the vicinity of workshops. Biodegradation is an effective way to overcome this problem in which microbes utilize the contaminants as a carbon source, leading to the breakdown of the pollution components into low molecular weight compounds [43, 60, 68] . Oil contaminated regions are reported to be a suitable place for the isolation of biosurfactant producing bacterial strains [19] . Microorganisms like bacteria synthesize broad range of surface-active compounds, known as biosurfactants [23] . These are amphilic molecules having both hydrophobic and hydrophilic moieties making them to interfere at different interfaces between the fluids having unlike polarities like hydrocarbons and water [25, 26, 65] . Biosurfactants are a leading group of valuable microbial natural products with unique biochemical properties. From a biotechnology prospective, the production of biosurfactants is important owing to their vast applications in food, cosmetics, pharmaceuticals, and the agricultural and petrochemical industries [6, 12, 27, 38, 50] .
However, chemically synthesized surfactant compounds are usually of toxic in nature and are non-biodegradable [61] due to such problems the microbially synthesized surfactants gain more attention as they are eco-friendly and biodegradable [61] , biosurfactants, natural products of a variety of microorganisms [44, 46] , appear to be preferable for environmental applications. Environmental concerns and stringent regulations have pushed forward the development of natural bio-surfactants as an alternative to chemically synthesized products. During the last few years, a much wider attention has been paid to the isolation of new biosurfactant producing microorganisms from different oil contaminated sites. They have affinity for both polar and non-polar media. Their several advantages over their chemical counterparts include mild production conditions from inexpensive substances [34] lower toxicity [45] , better environmental compatibility and biodegradability [21, 69] . They possess the property of retaining their activity at extremes of temperature, рН and salt concentration [9] . They exhibit antibacterial, antifungal, and antiviral properties as well as anti-adhesive action against several pathogenic microorganisms [10, 13, 50, 54, 59 ] They also find application in enhanced oil recovery [20] and bioremediation [54, 14] For efficient isolation screening and detection of potential biosurfactant producers isolates, a combination of different (thirteen) easy to screening methods were used, which were successfully evaluated in the present study.
Materials and Methods

Survey and Sample Collection
Soil samples contaminated with waste oil products were collected (beneath 5сm of surface) from near an old Automobile repairing workshop (more than 30 years old shop) near Aligarh Muslim University, Aligarh (27.88°№ 78.08°E) during 2017. All the soil samples were collected in clean plastic bags. These samples were used immediately to prevent any deterioration. The sampling site can be seen in Fig. 1 . 
Isolation and Screening of biosurfactants
bacterial isolates 5 gm of oil contaminated soil sample from automobile repair workshop was inoculated in 100 ml minimal medium [30] and incubated at 37 ºC, at 200rрm for 48 hours. From that 100ml stock serial dilution technique was used for isolation of biosurfactant bacteria, 1 ml from the soil suspension at (10 2 to 10 7) dilution was spread on each petri plates of RА2 agar medium (Himedia, Mumbai) and these plates were incubated at 37 °C for 48 hr dark bacterial incubator. Morphologically different colonies were picked/selected and purified on Nutrient agar medium plates (with 0.1% petrol mixed) [55] . The selected bacterial isolates were stored in nutrient agar (Himedia, Mumbai) petriplates as well as on nutrient agar slants (with 0.1% petrol mixed) slants and kept under 4ºC.
Identification and Characterization of isolated bacteria's Study of Colonial Morphology
Isolated colonies of purified bacterial isolates were grown on solidified Nutrient agar plates (with 0.1% petrol mixed) were observed and data were recorded regarding the form (circular, filamentous, or irregular), elevation (flat, convex, or umbonate), margin (entire, undulate, erose, or filamentous), and optical features (opaque, translucent, or transparent) of the colonies [39] .
Cellular Morphology Cells were observed with Gram staining kit (Himedia, Mumbai) [Duguid, 15] under a microscope (oil immersion, 100×). Shape of the cells (cocci, bacilli, and coccobacilli) and arrangement of cells (scattered, bunches, and chain) along with the Gram reaction were observed.
Lactose Fermentation Lactose fermenting character in all the isolates was determined by streaking fresh broth culture on MacConkey agar (Oxoid) plates [36] . Results were noted after incubation of 24 h at 37 °C dark incubator.
Pseudomonas Agar Test The cultures were streaked on Pseudomonas agar plates and incubated at 37ºC for 24-48h in dark incubator and observed under UV transilluminater.
Identification through GSP Agar The cultures were streaked on Glutamate Starch Phenol Red (GSP) agar plate and incubated at 37 ºC for 24-48 h in dark incubator [28] .
Screening Methods for Biosurfactant Production
The isolated bacteria were tested further for biosurfactant production through following methods:
Oil Spreading Method (OSM) For this test, oil (Petrol) was layered over water in a petriplate (9сm). 10μl supernatant (from culture broth) was added to the surface of oil (petrol) as described by (Morikawa et al. [33] . Occurrence of clear zone was an indication of biosurfactant production. Water drop was used as a negative control [32] .
Hemolytic Activity (HA) The pure culture of bacterial isolates (24h) were streaked on the freshly Sheep blood agar plates (Potous Medium, New Delhi) and incubated at 37 °C for 24-48 h to assay haemolytic activity. Hemolytic activity was detected with the presence of a clear zone (Hemolysis) around bacterial colonies. The plates were visually inspected for clear zones of clearing around colonies. Complete and incomplete hemolysis was designated as (alpha) and (beta) hemolytic activity [52] .
Emulsification Index (EI24%) The emulsifying capacity was evaluated by an emulsification index (ЕI24%). The ЕI24% of samples was determined by adding 2 ml of petrol and 2 ml of the cell-free broth in test tube, vortexed at high speed for 2 min and allowed to stand for 24h. The percentage of emulsification index calculated by using the following equation [71] .
ЕI24 = Height of emulsion formed x 100
Total height of solution Penetration Assay (PA) This method relies on the phenomenon of silica gel entering the hydrophilic phase from hydrophobic paste much more quickly in the presence of biosurfactants which leads to a colour change [64] . In this assay, the cavities of a 96 well microtiter plate (Corning, USA) were filled with 150μl of a hydrophobic paste made up of oil (petrol) and silica gel. The paste was covered with 20μl of oil. The 10μl of 1% safranin was added to 90μl of the culture supernatant. In the control, uninoculated medium was added instead of culture supernatant. This coloured supernatant was then placed on the surface of the paste. The upper phase changes from clear red to cloudy white within 15minutеs if biosurfactant is present. Biosurfactant free supernatant was turned cloudy but stayed red. Based on the results of qualitative screening tests, positive isolates showing good surfactant activity were selected for further studies.
Blue Agar Plate (BAP) method Mineral salt agar medium supplemented with glycerol (2%), Cetyltrimethyl ammonium bromide (0.05%) and methylene blue (0.2mg/ml)) was used for the detection of anionic glycolipid [56] . Wells of 5mm diameter were made using cork borer on methylene blue agar plates and loaded with 100μl of fresh culture of individual isolate. The plates were incubated at 37 °C for 48-72h. A dark blue halo zone around the culture was considered positive for anionic biosurfactant production.
Agar Well Diffusion (AWD) method
The ionic property of cell bound biosurfactant producing strain was determined by using agar well diffusion method [29] . Briefly, 3 uniformly spaced wells were made on a soft agar (1%) plate (Himedia, Mumbai), central well was filled with 10μl of suspected АLIG01 isolate biosurfactant producing cell free culture (24hr grown) in Nutrient broth. Either sides of wells were filled with anionic compound (Sodium dodecyl sulfate, 20 mМ) and cationic compound (Cetyl trimethyl ammonium bromide (CTAB), 20 mМ). Plates were incubated at 25 °C for 24 h and observed for the precipitation lines.
Tolerance Against Hydrocarbon (TAH)
In order to analyze the ability of АLIG01 isolate to grow in presence of hydrocarbon [52] , On solidified Nutrient agar plates were coated with 2ml hexane, fresh overnight cultures were spreaded followed by incubation at 37ºC for 24-48 h. Plates were sealed using parafilm-M to avoid evaporation of hexane from petri dishes. A colony surrounded by emulsified halos was considered positive for biosurfactant production.
BATH assay
Bacterial adhesion to hydrocarbons (BATH) Cell hydrophobicity was measured by bacterial adherence to hydrocarbons (BATH) according to a method similar to that described by Rosenberg [49] . The cells were washed twice and suspended in a buffer salt solution (g/l 16.9 К2НРО4, 7.3 КН2РО4) to give an OD at 600 nm of ~0.5. The cell suspension (2 ml) with 100µl crude oil added was vortex-shaken for 3 min in test tubes (25 x 150 mm). After shaking, crude oil and aqueous phase were allowed to separate for 1 h. The OD of the aqueous phase was then measured at 600 nm in a spectrophotometer. Hydrophobicity is expressed as the percentage of cell adherence to crude oil calculated as follows: 100 x (1 -OD of the aqueous phase/OD of the initial cell suspension).
Modified Drop Collapse (MDC) test
Suspected bacterial isolates was cultured in Nutrient broth medium (Himedia, Mumbai) with 0.1% oil (Petrol) for 48 h. Screening of biosurfactant production was performed using the qualitative drop-collapse test described by Jain [24] as modified by Bodour and Maier [8] . 10µl of gulf oil (engine oil lubricant) was applied to the well regions delimited on the covers of 96-well microplates (Corning, USA) and these were left to equilibrate for 24 h. 5µl of the 48h culture of АLIG01 isolate, after centrifugation at 12,000 rpm for 5 min to remove cells, was transferred to the oil-coated well regions and drop size was observed 1 min later with the aid of a magnifying glass. A result was considered positive for biosurfactant production when the drop diameter was at least 1 mm larger than that produced by deionized water (negative control).
Tilted Glass Slide (TGS) test Using a sterile toothpick, a fragment of a colony was mixed with a droplet of 0.9% water solution of NаСI on a glass surface (a 26 x 76 mm microscope-slide). If the surface tension decreased enough to allow the water to flow over the surface, the glass-slide test was regarded as positive and the isolates was selected for further testing. Positive strains were maintained on nutrient agar (Himedia, Mumbai) supplemented with 0.1% oil (petrol) per liter; stored at 4 °C and sub cultured every month [47] .
Emulsification assay (EU/ml) Cell-free culture broth was used as the biosurfactant source to check the emulsification of oil (petrol). First, 1 ml of cell-free culture broth was added to 5ml of 50 mМ Tris buffer (рН 8.0) in a 30-ml screw-capped test tube. Five milliliters of hydrocarbon was added to the above solution and vortex-shaken for 1 min, and the emulsion mixture was allowed to remain upright for 20 min. The absorbance of the aqueous phase was measured by spectrophotometer at wavelength of 400 nm. Emulsification activity per milliliter (EU/ml) was calculated by using the following formula:
1 emulsification unit = 0.01 ОD400 • dilution factor [48] . A negative control was maintained with only buffer solution.
Quantitative Microplate (QM) Analysis
The surfactant activity of selected АLIG01 isolate was determined using a multiwell plate assay. A 100 μl sample was taken from the supernatant of АLIG01 isolate and was added to a microwell of a 96-microwell plate (Corning, USA). The plate was then viewed using a backing sheet of paper with a black and white grid. The optical distortion of the grid provided a qualitative assay for the presence of surfactant.
Parafilm M Test A 25 μl aliquot of culture supernatant was dropped on a strip of parafilm M (4 inН125 ft) as a hydrophobic surface and the shape of the drop on the surface was inspected after 1 min. then the diameter of the droplet was evaluated [53] . The phosphate buffer (рН 7.0) were used as negative control, respectively [22, 31] .
Results
Isolation of Bacterial Population
Total, ten unique different aerobic bacterial population were isolated from oil contaminated soil samples collected from automobile repairing workshop near AMU campus, Aligarh. Repeated streaking and sub-culturing of these bacterial isolates were purified and screened for the initial biosurfactant production bacteria test on specific growth media and after that for the biosurfactant production conformation tests. Those isolates which exhibits best biosurfactant activity were carried for further screening and were maintained at 4ºC.
Identification and Characterization of Isolates
Colonial Morphology The colonial morphology of all these isolates was observed: АLIG01 and 04 were pinpointed, while the rest of the isolates had equal proportions of regular and irregular margins with variable sizes. Furthermore, АLIG02, 06, 10 isolates had convex, АLIG03, 04, 05, 07 isolates concave, and АLIG01, 08, 09 flat elevation of the colony. Most of the colonies had a smooth and shiny texture while only АLIG08, 09, 10 had rough texture. Finally, АLIG01-07 was opaque.
Cellular Morphology Cellular morphology, such as arrangement, shape, and Gram reaction, was observed: АLIG02-05, 09, 10 were cocci and the rest of the isolates were rods. Furthermore, АLIG07, 09, 10 had scattered cellular arrangement, АLIG05-10 were in bunches, and ALIG 01, 02, 04 were arranged in chains. Most interesting were the Gram reactions, which revealed that only ALIG 01, 04 isolates were gram negative and АLIG02, 03-10 were gram-positive.
Lactose Fermentation Growth on MacConkey agar plates indicated that only АLIG01 isolates had lactose-fermenting capability while other isolates ALIG(02-10) were non lactose-fermenting colonies that appeared transparent and colourless.
Pseudomonas Agar Test Only АLIG01 isolate was showing fluorescence under UV transillunimater, which was initially identified as Pseudomonas spp. while rest other ALIG (02-10) isolates did not show any fluorescence as seen in Fig.2а .
Identification Through GSP Agar АLIG01 isolate was found to be surrounded by red-violet zone on GSP medium, accordingly, revealing confirmation of Pseudomonas spp. while rest other ALIG(02-10) isolates showed partial or not able to grow on GSP agar plates Fig.2b . Hemolytic Activity The hemolytic activity was observed in only АLIG01 isolate, results showed positive hemolytic activity (complete clear zones of more than 2сm) while other rest of isolates ALIG(02-10) showed partial activity which were not considered for further study Fig. 2d . Emulsification Index (EI24%) Emulsification index of 50% or more was considered as significantly positive emulsification activity. Our study revealed that among ten bacterial isolates only АLIG01 isolate showed 79% positive emulsification activity with hexane, showed 57% positive emulsification activity with xylene, and 95% were miscible with oil (petrol). Meanwhile, ALIG (02-10) of the isolates showed from partial emulsification with 3 hydrocarbons tested.
Penetration Assay Only АLIG01 isolate among rest other isolates showed positive penetration test, while rest others isolates did showed partial penetration activity as seen in Fig.3 . 
Blue Agar Plates
Only АLIG01 isolate produced dark blue halo around colony (2.2сm) which was considered positive activity for biosurfactant production on blue agar plates as qualitative mark for biosurfactant as shown in (Fig.3е ) rest other isolates ALIG(02-10) did not form any blue zones were considered negative.
Agar Double Diffusion Test
Agar double diffusion test which is based on the passive diffusion of two compounds bearing charges of the same or opposite types in a weaklyconcentrated gel, revealed precipitation lines between the biosurfactant produced by АLIG01 (suspected Pseudomonas sp.) and the cationic compounds selected (CTAB), while no lines formed between the biosurfactant and the anionic compounds (SDS) as seen in Fig.4 . Tolerance Against Hydrocarbon Heavy growth was observed after 24 h of incubation in only АLIG01 strains which showed tolerance against hydrocarbon (Hexane) rest other did show any tolerance Fig.2f .
BATH Assay Hydrophobicity of the cell surface as estimated through BATH assay of АLIG01 isolate revealed a maximum mean value of 22.5 ± 2.2% for hexane, followed by 19.1 ± 2.0% for xylene and 17.9 ± 3.2% for oil (Petrol).
Drop Collapse Assay Only three bacterial isolates АLIG01, 03, 06 were giving positive results in drop collapse test (Fig.4b) while rest isolates ALIG 02, 04, 05-10 showed negative activity.
Tilted Glass Test Flow of water over the surface of the tilted slide was recorded as positive. Retention of water over the surface, even if the slide was tilted, was considered as negative. ALIG (01, 03, 04, 06) isolates showed a positive test. The other isolates ALIG (02, 05, 07-10) exhibited a negative test as the drop remained stationary on the tilted slide.
Emulsification assay (EU/ml) Emulsification assay of АLIG01 isolate was performed with three different hydrocarbons: oil (petrol), hexane and xylene. Average emulsification units (EU/ml) results for hexane of 110 ± 5 EU/ml, for xylene of 240 ± 6 EU/ml, and for oil of 186 ± 9 EU/ml were recorded rest others АLIG02-10 isolates showed partial to no activity.
Qualitative Microplate Analysis We have used a simple microplate assay based on the proposal of Vaux and Cottingham [62] , the principle of which is as follows.
Pure water in a well has a flat surface which meets the sides of the well at 90°. The presence of surfactant in the water causes some wetting at the edge of the well, and the fluid surface becomes concave as observed in case of АLIG01 isolate. The fluid takes the shape of a single diverging lens, which distorts the image of the grid below the well, when viewed from above (Fig. 4а) .
Parafilm M Test Results showed that the droplet diameter of cell-free supernantant of АLIG01 isolate tested was larger (> 1.8сm) than among other isolates which were considered negative. This indicated that АLIG01 isolate tested produce assayable biosurfactant activity.
Discussion
Globally now a days, various types of activities, including agriculture, industry and transportation produce a large amount of wastes and new types of pollutants. Since antiquity, soil has been the repository of society's wastes [18] . Waste motor lubricant oil is waste oil drained from geared motor vehicles after a long run, which contains weathered hydrocarbon fractions and may be useful for biosurfactant production [1] . The present investigation was conducted with the following objectives: screening of Pseudomonas spp. for biosurfactant production, optimization of biosurfactant production, waste motor lubricant oil and characterization of biosurfactant and estimation of emulsification activity.
At initial screening, isolation and purification process ten different bacteria were isolated, selection was done randomly revealing multiple types of colonies and cellular morphologically. Only those isolates which show biosurfactant activity from initial test screen were screened with other parameters test. Pre-dominantly most of the isolates were gram negative only one isolate АLIG01 was lactose fermenting (identified as Pseudomonas spp.) because lactose provides a source of fermentable carbohydrate, allowing for differentiation. Similarly another test was followed by through GPS agar plates and Pseudomonas agar plates confirming isolate АLIG01 as Pseudomonas spp. in Fig.2а and 2b. Our study is in agreement with previous findings by Shoeb et al. [77, 81] . Further the selected isolate were screened for biosurfactant activity for conformation. Ability of some strains to show positive biosurfactant production following one method and negative following other methods makes it very difficult to confirm biosurfactant production using two or three methods. In view of this, several screening methods were considered in order to identify the potential organism that can produce biosurfactant. Compared to other isolates, АLIG01 isolate (suspected Pseudomonasspp.)showed better potential in the entire screening test for biosurfactant production. Hence, it's chosen as a promising organism for biosurfactant production based on this study (Table 1) . The oil spreading method is rapid and easy to carry out, requires no specialized equipment, and only requires a small volume of sample [76] . In our study, only isolates АLIG01 isolate was found to be positive by oil-spreading method indication production of biosurfactant as seen in Fig.2с . Displacement of oil clearly is a sign of extracellular surfactants present in the supernatant of cultures.
In the present investigation the penetration assay, Blue agar plate, Agar well diffusion method, tolerance against hydrocarbon, BATH assay, drop collapse test, tilted glass test, emulsification assay quantiative microplate analysis and paraflim M test with crude oil were also done to confirm biosurfactant production.
Hemolytic activity appears to be a good screening criterion in the search for biosurfactantproducing bacteria [75] . During our study, positive hemolytic activity was showed by only АLIG01 isolate with complete hemolytic activity while the other isolates АLIG02-10 showed partial hemolytic activity in Fig.3d . This test is generally carried out as a primary method for screening of biosurfactantproducing bacteria. Isolates were tested for haemolytic activity, which is regarded by some authors as indicative for biosurfactant production and used as a preliminary method for bacterial screening that was in agreement with previous findings [7, 11, 35, 80, 81, 85] . To determine the potential of a good biosurfactants Emulsification activity is one of the good criteria [74] . In the present investigation АLIG02, 03, 05, 07, 09, 10 isolates showed partial emulsification potential, and only АLIG01 isolate gave a good emulsification index > 50%) with all 3 hydrocarbons tested, which included hexane, xylene, and oil (petrol). Biosurfactants are known to have good penetration ability [71] . Our study shows that isolates producing biosurfactant display good emulsification with oil (petrol). The colored culture supernatant placed on the surface of the hydrophobic paste, resulted in color change in upper phase from red to cloudy white with АLIG01 isolates which was noted as positive test. Partial change in color or appearance of red color wells was observed in rest АLIG02-10 isolates in Fig.4 .
A semi quantitative assay for the detection of extracellular glycolipids or other anionic surfactants is determined by CATB agar plate method which also known as Blue agar plate method that is based on the formation of an insoluble ion pair of anionic surfactants with the cationic surfactant CTAB and the basic dye methylene blue [40] . A dark blue halo zone was observed around АLIG01 isolate while no zone was observed in negative control and rest other isolates Fig.3е . Whitе precipitation line between sample well and cationic compounds CTAB with barium chloride formed in only isolate АLIG01 in Fig.5 . The biosurfactant derived from АLIG01 isolate (suspected Pseudomonas spp.) was confirmed as an anionic biosurfactant. Thus, under the prevailing experimental conditions, this very simple test made it possible to demonstrate the anionic character of the surfactant produced by biosurfactants producing strain. Generally biosurfactant produced from other labs were found as anionic surfactants. Xylolipid produced by Lactococcus lactis was also reported anionic in nature [70] which is in favour of our screening methodology.
A good characteristic feature of biosurfactant-producing bacteria is its ability to adhere to hydrocarbons. Rosenberg et al. [49] developed the bacterial adhesion to hydrocarbons method, a simple photometrical assay for measuring the hydrophobicity of bacteria. АLIG01 showed maximum adhesion to hexane while rest other isolates didn't show any adhesion. It is also possible to detect biosurfactant-producing and hydrocarbon-degrading activity simultaneously on agar plates by overlaying with hydrocarbon [72] . The hydrocarbon overlay agar method showed halos around the colony for ALIG 01 isolate. The assay was developed by Siegmund and Wagner [56] and in the present study revealed that only ALIG 01 isolate as positive as seen in Fig.3f .
The BATH assay was further confirmed by visualization of cells adhered to crude oil confirmed the affinity of cells towards crude oil facilitated by producing biosurfactant in isolate АLIG01 only which in agreement with previous findings by Kumar et al [79] . Both the drop-collapse and visualization of cells adhered to crude oil have several advantages in requiring a small volume of samples, are rapid and easy to carry out, and do not require specialized equipment.
The tilted glass slide test, developed by Persson and Molin, [47] was positive for four isolates (АLIG01, 03, 04 and 06). Water flowed over the slides on which these cultures were tested our findings are also in favour with Zhang et al. [80] .
The drop-collapse test was positive in only ALIG 01, 03 and 06 isolates as soon in Fig.5b . Drop collapse result was in accordance with the work of Tambekar and Gadakh, [58] . Drop collapse test was suggested to be sensitive and easy method to test production of biosurfactant, however, Said et al. [57] have reported that microorganisms that recorded negative drop collapse test are not good emulsifiers and are not good biosurfactant producers; hence rest of the isolates were not selected for further assay. In liquid that contains surfactants, the drops spread or even collapse because the force or interfacial tension between the liquid drop and the hydrophobic surface is reduced. The stability of drops is dependent on surfactant concentration and correlates with surface and interfacial tension. Emulsification assay is an indirect method used to screen biosurfactant production. The assumption is that if the cell-free culture broth used in this assay contains biosurfactant, then it will emulsify the hydrocarbons present in the test solution. Emulsification assay was performed with 3 hydrocarbons and the best average was found for xylene; by examining emulsification units, it is possible to select a potent biosurfactant/bioemulsifier producer [73] . The supernatant of АLIG01 isolate was tested for surfactant activity using the qualitative microplate assay and surfactant activity could be easily detected by optical distortion of grids compared with a control as shown in Fig. 5а . Compared to the emulsification test, the microplate assay proved to be sensitive, rapid and easy to perform and could be used without specialized equipment or chemicals. This assay offers the potential for conversion to high throughput screening for biosurfactant-producing microbes before undertaking extensive experiments in biosurfactant production. The parafilm M test was also used a preliminary screening test for biosurfactant production. In our study showed the droplet diameter of culture ALIG01 culture filtrate 20mM SDS 20mM CTAB filtrate of АLIG01 isolate tested was larger (> 1.8сm) than incomparison with other isolates. These screening methods employed in the present study are amongst the most common methods used for confirmation of biosurfactant production, all of which are principally based on the physical effects of the biosurfactants produced.
These different assays offer the potential for conversion to high throughput screening for biosurfactant-producing microbes before undertaking extensive experiments in biosurfactant production. The presence of biosurfactants produced by microbes is easy and fast to investigate by visual inspection. Soil sample from an Automobile repairing workshop is a good source for screening of biosurfactantproducing microbes instead of going more far oil split sites locations. The bacterial isolate АLIG01 displayed the highest activity after screening with methods. Molecular identification and sequencing for this strain will be further investigated. It is important to note that most of the researchers have used maximum two or three screening methods for selection of biosurfactant producers. We suggest a single method is not suitable to identify all type of biosurfactants. Therefore, a combination of various methods is required for effective screening. To the best of our knowledge, this is the first report assessing thirteen different screening methods for selecting biosurfactant producing bacteria from an automobile workshop in Aligarh.
